Thyroid disease can affect most organs of the body and cause changes in their metabolism. There is evidence that such changes are reflected in the constituents of the body fluids. During the last decade there have been several reports of alterations in serum enzyme activities both in myxoedema and thyrotoxicosis. Voglaizzio et al. (1960) reported elevation of serum aldolase in cretins, Della Santa (1963) showed elevation of the transaminases in 12 of 17 hypothyroid children and Lieberthal et al. (1963) found that serum malate dehydrogenase activity was elevated in both thyrotoxicosis and myxoedema. Leeper (1963) demonstrated elevated serum ribonuclease activity in thyrotoxic patients. Griffiths (1965) found serum creatine phosphokinase activity was increased in myxoedemic patients. Thompson and Whittaker (1965) drew attention to the elevation of pseudocholinesterase activity in thyrotoxicosis. Abner et al. (1966) found elevated serum lactate dehydrogenase and alterations of the isoenzyme pattern in patients with myxoedema,
Recently in a case of thyrotoxicosis, an unexplained elevation of the serum isocitrate dehydrogenase (ICD) activity was found while other liver function tests were normal. This finding has been inevestigated in sera from patients with abnormal protein bound iodine (PBI) levels to establish the frequency of elevated ICD activity in thyroid disease.
Materials
Sera sent to the laboratory for the estimation of PBI were studied. Those sera in which it was found to be normal were used as controls. Sera drawn from patients in whom there was a history of liver disease, and sera in which there was evidence of haemolysis, were excluded.
Methods
Isocitrate dehydrogenase (NADP) EC 1.1.1.42,-(ICD) was estimated by the colorimetric method of Bell and Baron (1960) . The normal range for this method is 1-3.5 milli-international units per ml. Protein bound iodine was estimated by the semiautomatic method of Widdowson and Northam (1963) . The normal range for this laboratory is 3.5-7.5 p.g./l00 ml.
Results
Of the 73 sera in which the PBI level was within the normal range, eight samples had ICD activity above 3.5 mi.u.jrnl.; four of these sera had levels of 3.6, one of 3.9 and two of 4.0 mi.u.jml, In the one remaining case the level was 6.0 mi.u.jml, In 40 of the 79 sera in which the PBI levels were above the normal range, the ICD activity was over 3.5 mi.u.jml. and 37 of these had activities of 4.0 or more units. In 26 sera from patients with low PBI activity, the ICD was elevated in 11 samples.
These results are shown in Table L Discussion Since the sera had been sent to the Laboratory from several hospitals, it was only possible to use the PBI estimation as the index of thyroid dysfunction.
In this series, a number of specimens were received by post. In the control sera there were only eight (or 9.3 %) with increased ICD activity, whilst in sera from thyrotoxic patients, the incidence was 51 %, and from myxoedemic patients 42 %' The elevated enzyme activity appears to be related to thyroid dysfunction and not to the handling of the specimens, because if the postal transit did affect the results, an equal proportion of all groups would have raised levels. Further, the elevations in the sera from both thyrotoxic and myxoedemic patients were much more marked than in the control group, in which the majority of elevated levels were between 3.5-4.0 mi.u.jml, Griffiths (1965) concluded that the elevation of the creatine phosphokinase in the myxoedemic patients probably had its origin in a leak from the myocardium: this view was supported by the finding that the serum from patients with myxoedema or myocardial infarct had a similar creatine phosphokinase isoenzyme pattern. Abner et at. in 1966, demonstrated that the lactate dehydrogenase isoenzyme pattern in chronic thyroid deficiency was also similar to the isoenzyme pattern found in patients with myocardial infarction. They felt that the elevation in the cardiac isoenzymes of lactate 54 Isocltrate dehydrogenase activity in relation to serum protein bound iodine levels dehydrogenase represented a myxoedemic cardiac myopathy. However, it is unlikely that the cardiac muscle is a major source of the elevated ICD in this series because the cardiac isoenzyme of ICD is known to be extremely unstable in serum (Campbell and Moss, 1962) .
In thyrotoxicosis there is no increase in hepatic blood supply (Myers et al., 1950) while the metabolic demands are considerably increased, thus anoxic damage may occur. Baron et al. (1962) have shown that the serum ICD is a most sensitive and specific index of liver cell damage.
It would thus appear that damage to liver is a likely source of an elevated serum ICD and that subclinical liver damage may be much more common in patients with thyroid dysfunction than has been thought previously. Since malate dehydrogenase is also released in liver cell damage such damage would explain the elevation of both enzymes.
Summary
Isocitrate dehydrogenase levels in serum have been studied in relation to protein bound iodine levels. It has been shown that the elevations of this enzyme activity in serum occurs in 51 %ofthyrotoxic and 42 % of myxoedemic patients as indicated by altered protein bound iodine levels.
